ABSTRACT
Lippia is one of the largest genera of the Verbenaceae family, composed of herbs, shrubs, and small trees, which are often aromatic, and are distributed throughout south and central america, and central africa (BLANK, 2013) . Lippia includes a variety of species with medicinal and aromatic properties, and approximately 75% of the known species are found in Brazil, which makes the country a center of diversity for the genus (VICCINI et al., 2006) . Despite their well-known economic potential, there is a dearth of information on Lippia species, preventing their sustainable use (PIMENTA et al., 2007; LORENZI & MATOS, 2008) . To our knowledge there are no studies on the propagation and cultivation of the species L. insignis, L. lasiocalycina, and L. thymoides.
Seed propagation is one of the main problems limiting the proliferation of these species because the seeds, in addition to being very small, develop mechanisms that hinder germination (LORENZI & MATOS, 2008; PIMENTA et al., 2007) . Conversely, propagation by cuttings has been a viable alternative used efficiently in the proliferation of some species of this genus (TAVARES et al., 2012; PIMENTA et al., 2007 -1 ) were used. The treatments were arranged in a Completely Randomized Design (CRD) with four replications of ten cuttings per plot, separated essays and simultaneous trials by species. It was used cuttings of 10cm, with a few leaves cut in the middle. One-third of the length of each cutting (at the base) was immersed in IBA solutions for 2h, while the control cuttings were immersed in distilled water for the same period. The treated cuttings were planted in polystyrene trays filled with Biomix ® commercial substrate. After planting, the cuttings were maintained in a greenhouse with a transparent plastic cover, under 75% luminosity, 60% humidity, and temperatures averaging 27°C, with intermittent spraying for 4min every hour.
After 60 days of cultivation, the following assessments were made: survival percentages by observing at least one visible sprout; rooting by observing at least one visible root; number of shoots per cutting; number of leaves per shoot; shoot length; and dry mass of shoots and roots. The data obtained were subjected to analysis of variance and analysis of comparative averages by using the Tukey test at 5% probability of error.
For IBA concentrations, a regression analysis was carried out. In all analyses, the percentage data were transformed into ArcSin (√x/100).
The variance analysis did not confirm an interaction between the type of cutting and IBA concentration. However, it detected a significant difference in the effect of isolated factors assessed for all species. L. lasiocalycina had the highest number of shoots per cutting, leaves per shoot, shoot length, and dry mass of roots and shoots when using medial cuttings (Table 1 ). For L. thymoides, the apical cuttings showed superior results for length and dry mass of shoots (Table 1 ). For L. insignis, the highest averages for survival percentage and rooting of cuttings were obtained with apical cuttings (Table 1) .
BIASI & COSTA (2003) and TAVARES et al. (2012) also reported that rooting in L. alba was not influenced by the types of cuttings tested. Studies have shown that L. sidoides cuttings had difficult rooting and that apical cuttings yielded the best results (OLIVEIRA et al., 2008) . However, the rooting ability of the Lippia species investigated in this study was relatively high, ranging from 79.0% to 95.5% (apical cuttings) and 69.5% to 91.5% (medial cuttings), demonstrating easy root formation. On the contrary, PIMENTA et al. (2007) reported that non-domesticated species of Lippia showed an average of 0-11.1 roots per cutting. Thus, the best area of the branch of a plant to obtain a cutting varies with the species, as well as the physiological condition of the plant.
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roots and shoots. However, the results did not fit to a model of statistical significance, since 250mg·L -1 IBA promoted the best results for both variables ( Figures 1A and 1B) . For L. lasiocalycina, treatments with increasing IBA concentration resulted in a linear decrease in the survival percentage, with the highest percentage (92.5%) obtained when IBA was not used ( Figure 1C) . A similar effect was reported for the number of shoots per cutting and number of leaves per shoot, with the highest averages obtained when a plant growth regulator was not used ( Figures  1D and 1E) . Although a representative mathematical model has not been obtained, the results show that the concentrations of IBA promoted differences in the length of sprouts and dry mass of shoots and roots, with the 250mg·L -1 IBA treatment being the most efficient ( Figures 1F, 1G, and 1H ). For L. thymoides, an ascending linear effect of IBA concentrations was observed on the number of shoots per cutting ( Figure 1I ). Further, increasing IBA concentrations promoted quadratic responses in the length of the sprouts, with an estimated length of 4.01cm resulting from the use of 762.5mg·L -1 IBA ( Figure 1J ). For dry mass of roots and shoots, an ascending linear behavior was observed with increasing IBA concentrations ( Figures 1K and 1L) . 1 IBA on the vegetative propagation of Aloysia triphylla, which resulted in an increase in both the fresh and dry mass of shoots, numbers of sprouts, and length of the roots formed from the cuttings, when compared to the control treatment. Conversely, OLIVEIRA et al. (2008) assessed the effect of different IBA concentrations on L. sidoides cuttings and showed that the number of shoots and roots developed per cutting decreased as the IBA concentration increased. According to these authors, the elevated endogenous levels of auxins, in addition to the effects of adding IBA, may have resulted in a phytotoxic effect. From the above results, it is concluded that apical cuttings are the most suitable for the propagation of L. insignis, while both apical and medial cuttings may be used for the propagation of L. thymoides and L. lasiocalycina. In addition, the application of IBA is not necessary for the propagation of cuttings of the Lippia species studied.
